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(71) We, General Electric Com- 
pany, a corporation organized and existing 
under the laws of the State of New York, 
United States of America, of 1 River Road, 
5 Schenectady 12305, New York, United Slates 
of America, do hereby declare the invention, 
for Y/hich we pray that a patent may be 
granted to us, and the method by which it 
is to be performed, to be particularly des- 

10 cribed in and by the following statement: — 
This invention relates to a semiconductor 
rectifier assembly for obtaining a rectified 
electrical output; and to a combination of 
an alternator with a bridge rectifier assembly. 

15 The invention finds particular, though not 
cKclusive, application in the field of rectify- 
ing tlie output of an alternator in an auto- 
mobile vvhere the now proposed rectifier 
assembly may be integrated with a portion 

20 of die alternator housing. It is conventional 
practice to utilize with a three phase alterna- 
tor, such as is incorporated in an automobile, 
for example, a rectifier bridge to convert the 
three phase alternating current output of 

25 the alternator into a rectified foim more 
easily distributed and used. There will be 
described below how the present invention 
has enabled us to provide a rectifier bridge 
capable of cooperation with an alternator 

30 to form a simple, eflicient. low cost combina- 
tion. 

In more general terms the present inven- 
tion provides a rectifier assembly compris- 
ing a first, electrically conductive, heat sink 

35 member and a second, electrically conductive 
member insulated from said first member, 
said first and second members having first 
and second surfaces respectively which are 
in spaced apart, substantially parallel rela- 

40 tionship: at least one pair of non-discrete 
semiconductor rectifier arrangements each 
rectifier arrangement comprising at least one 
semiconductor body containing a rectifier 
junction, and the or each pair nf semicon- 

45 ductor rectifier arrangements bein.sr located 
between said first and second surfaces and 
connected in series v/ith like polarity bc- 

[Price 25p] 



tvi^een said first and second members, one 
rectifier arrangement of the pair having one 
pole thereof in thermal and ohmic contact 
witli said lirst surface and the other rectifier 
arrangement of the pair having the opposite 
pole thereof in thermal and ohmic contact 
witli said second surface, and the pair of 
rectifier arrangements having a lead connec- 
ted to tlie juncture of the other adjacent 
poles thereof; means for securing said first 
and second members so as to compress tlie 
rectifier arrangements between said first and 
second surfaces to provide said thermal and 
ohmic contact thereto; and means which 
provides a passivant disposed in contact 
with said semiconductor bodies to protect 
the junctions thereof and wliich cooperates 
with said first and second members to pro- 
vide a protective enclosure for the semi- 
conductor rectifier arrangements taken as 
a whole. 

In the preferred practice of the invention 
applied to an automobile alternator the heat 
sink member above specified is a part of 
the alternator housing, sudi as an end bell 
where it can have cooling air flow over it, 
and it may be provided witli fins to tliis end. 
At least two pairs of s^iconductor recti- 
fier arrangements are provided to 'form a 
bridge rectifier; three pairs being used where 
a three phase alternator is employed, the 
leads from the junctures of the rectifier 
arrangement pairs being connected to the 
alternator output leads. 

It is a feature of the present invention 
that each rectifier arrangement is non- 
discrete. To this end each rectifier arrange- 
ment comprises at least one semiconductor 85 
body which is not individually housed such 
as to provide a discrete device separable 
from the remainder of the assembly. For 
convenience each rectifier arrangement v/iU 
be considered as comprising a single semi- 
conductor body containing a rectifier junc- 
tion though a number of such bodies could 
be used together. A convenient semicon- 
ductor body structure is a relatively thin 
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flat body having opposed major surJiaces 
which constitute the poJes of the rectifier 
and containing a rectifier junction w'hich ex- 
tends thj-ough the body parallel to the major 
5 siirf:ices and emerges at the peripheral edge. 
In a conventional rectifier device such a 
bodv, or other form of semiconductor recti- 
fier "body, is mounted in a housing or en- 
velope sealed to protect the body against 

in the admission of contaminants, tlie liousing 
or envelope including a pair of opposed 
electrodes which provide the external termi- 
nals or poles of tlie rectifier device, which is 
a self-sufiicient discrete structure. Pairs of 

ic <;uch rectifier devices can readily be 
mounted to fonn a bridge rectifier, each 
device beins individually protected, and be- 
inff, in theory at least, demountable as a 
discrete structure. However, the present in- 

20 vention adopts a difi;erent approach in that 
it stems from considering how to take the 
basic semiconductor rectifier bodies required 
in the rectifier assembly, conveniently but 
not necessarily in the form of pellets, and 

25 provide a protection for them as a wlioJe 
v/hile at the same time providing passiva- 
tion of the individual bodies. Thus, when 
considered individually the rectifier arrange- 
ments employed by the present invention arc 

30 non-discrctc in that they are not separable 
into individual devices. 

The invention can be put into practice m 
various ways and to better illustrate these 
wa'^s, a number of embodiments of the in- 

^5 venli'oii will now be described in conjunc- 
tion with the accompanying drawings, m 

vMch: . . ^. r *i 

FiGure 1 is a circuit diagram of a three 
pha^e akematins current rectifier bridge; 
40 FiGurc 2 is an end view of an alternator 
and rectifier bridge assembly in a con-bina- 
tion constructed according to our invention; 

Fi^^nre 3 is an elevation of the rectifier 
bridife assembly with portions of the asso- 
4S ciaied alternator broken away; 

Fiffurc 4 is a sectional view taken along 
section line 4—4 in Figure 2: 

Figure 5 is an elevation of a nioamed 
bridge subassembly; 
50 Fi^^^ure 6 is a sectional view taken along 
.section line 6—6 in Figure 5; 

Fiaure 7 is a sectional view of a rectifier 
assembly incorporating the modified bridge 
sub-nssembly of Figures 5 and 6; 
55 Figure 8 is a sectional view of part ot 
another modified rectifier bridge assembly; 

Fi'^ur* 9 is a plan view of a rectifier 
bridge of a further assembly according to 
our invention; , . - ^-r 

aci Figure 10 is a sectional view of a rectifier 
bridge assembly taken along section line 
10_^]0 in Figure 9; , . r - 
Figures 11 and 12 are elevations of semi- 
conductor discs used in anotlicr embodiment 
65 of our invention; 



Figure 13 is a sectional view of a rectifier 
bridge assembly incorporating the semi- 
conductor discs'of Figures 11 and 12; and 

Figure 14 is a sectional view taken along 
section line 14 — 14 in Figure 13. , 

Referring initially to Figures 1 through 
4 inclusiver a three phase alternator 100 is 
provided with a housing end bell 102 formed 
of metal so that it is"' both thermally and 
electrically conductive. The housing end 73 
bell is provided wiiii a piiirality of air circu- 
lation ports 104. On the exterior surface 
of the housing a plurality of heat dissipation 
fins 106 are provided. Preferably the hous- 
insr end bell is formed by casting, and the 80 
he^at dissipation fins are formed integrally 
with the housing during casting. The hous- 
ing end bell is provided with a recess 1 1.0 
having an outer surface 112 located therein. 
The end boll is provided with an aperture 85 
located centrally within the recess having a 
plurality of lugs 116 formed integrally with 
the end bell projecting inwardly of the aper- 
ture. The lugs are circumfcrenlially spaced 
to define crooves 1 1 8 therebetween. Integrally 90 
formed heat dissipation fins 120 are formed 
on the interior surface of tlie end belL A 
sealing surface 122 is provided on the ex- 
terior surface of the end bcJI peripherally of 
the recess. 

A rectifier bridge sub-assembly 108 is pro- 
vided with a thermally and electrically con- 
ductive plate 124 having an annular recess 
or seat *126 machined therein. An O-ring 
seal 128 is scalinglv fitted between the seat 100 
and the sealing surface 122 and defines with 
the plate 124 and recess 110 an enclosure 
in which rectifier elements are received. 
Interposed between the inner surface 130 
of the plate and the pa?'allel oiiler surface 105 
112 of the recessed end bell are three pairs 
o'l rectifier arrangements 132 disposed sym- 
metrically about Ihe axis of the aperture in 
the recess. Eiich rectifier arrangement of a 
pair comprises a respective semiconduc.tor HO 
bodv, 134 and 136. Ench bodv is in the 
form of a flat mon ocry stall in e pellet having 
two parallel planar major surfaces, and each 
pellet includes a first region 138 of one coji- 
ductivity type and a second region 140 of 
an oopasite conductivity type. A rectifier 
junction 142 is formed at the intersection 
of the first and second regions within each 
pellet and extends to the peripheral edge 
of the pellet. Thus each pellet acts as a 
rectifier body and the major surfaces pro- 
vide the poles of the body by which con- 
tact is made thereto. To improve the ability 
of the pellets to withstand high blocking 
volta.ces they are shown beveled around their 125 
periphery, as is conventional practice. To 
protect the pellets from contamination a 
passivant laver 144 is positioned around the 
periphery of each to cover the iunction 
emcrffcnt thereat. The passivant layer is 130 
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formed of a substantially impervious dielec- 
tric nialerial having a high resistivity and 
high dielectric strength. It is preferred to 
utilize glass to form the passivant layer, 
5 althougli dielectrics, sucli as silicone rubbers, 
for example, may also be employed witli a 
lesser degree of elTcctiveness. One major 
surface of the pellet 134 in each pair (being 
a pole of given polarity) lies in intimate 

10 tliermally and ohmic electrically conductive 
relation with tlic conductive plate 124 while 
a second major surface of opposite conduc- 
tivity type of the pellet 136 in each pair 
(being a pole of the opposite polarity) lies 

15 in intimate thermally and ohmic electrically 
conductive relation with a contact element 
145. which may be a disc of a metal havhig 
a thermal coefficient of expansion which 
approximates that of the semiconductor 

20 crystal, such as tungsten or molybdenum, 
for example. The pellets 134 and 136 are 
electrically connected in series between plate 
124 and surface 112 with like polarity. The 
contact element 145 forms a low impedance 

25 thermal and electrical interconnection be- 
tween the semiconductor dements 136 and 
the outer surface of the recessed end bell. 

In each pair of rectifier arrangements 
interposed between the adjacent major sur- 

30 faces of the pellets 134 and 136 is an elec- 
trically conductive strip 145. A portion 148 
of each strip extends inwardly through the 
aperture in the end bell of the alternator 
to form input terminals for tlie rectifier 

35 bridge assembly that cooperate with output 
leads of the alternator, not shown. A di- 
electric potting material 150, such as silicone, 
cpojcy. or phenolic resin, surrounds and en- 
capsulates the semiconductor pellets and a 

40 portioji of each strip 146. The contact ele- 
ments protrude slightly from llie encapsulant 
to assure that they securely engage the outer 
surface of the recess. 

Fitted over tlie portions 148 of the strips 

45 is a lock coupler 152 having a plurality of 
radial lugs 154 peripherally formed thereon. 
The lugs 154 are sized to be smaller than 
the grooves 1 1 8 so that they can readily pass 
therethrough. Centrally formed in the 

50 coupler is a threaded sleeve 156. The 
threaded sleeve is aligned with a somewhat 
larger bore 158 in the plate and potting 
material, A mounting bolt 160 passes 
through the bore and is engaged with the 

55 threaded sleeve. An output lead 162 is 
pressed into engagement with the plate by 
the bolt. 

It can be readily appreciated that the 
rectifier bridge assembly and alternator end 

60 bell may be easily constructed and assembled. 
The alternator end bell with the heat dissi- 
pation fins, recess, and aperture may be 
formed simply by known metal casting tech- 
niques. The semiconductor pellet 134, strip 

65 146, semiconductor pellet 136, and contact 



element 145 associated v/ith each pair of 
rectifier arrangements may be fonncd as a 
stack by soldering the adjacent elements, 
tlie pellet 134 also being soldered to the 
plate 124. Thereafter the potting material 70 
150 may be molded around the parts. The 
central bore 158 in the plate and potting 
material require no .special mold configura- 
tion to form, since it may, if desired, be 
formed after the potting material is molded 75 
in place. The lock coupler 152 can be 
separately molded and thereafter slipped over 
the ends of the strips. Tiic lock coupler 
152 need not be permanently attached to 
the strips. Alternatively, the lock coupler 80 
may, if desired, be formed integrally with 
the potting material. The lugs 154 of the 
lock coupler may be reinforced, if desired. 
For example, reinforcing finsers may be 
joined to the threaded sleeve l56. 85 

A very significant advantage of combina- 
tion of the rectifier bridge sub-assembly 
with alternator housing as shown is 
that the rectifier sub-assembly mav be 
connected to the alternator after it 90 
is otherwise completely assembled. It is 
merely necessary to pass the lugs of the 
lock coupler through tiie grooves in the 
aperture of the end bell after the output 
leads of the alternator have been attached ^5 
to the strips of the rectifier assembly. Tlien 
by turning the rectifier assembly sligiitly so 
that the lugs of the rectifier assembly over- 
lie the lugs of the alternator end bell and 
inserting and tightening the bolt 160 tlie 100 
rectifier assembly is fully operational. If 
the lock coupler can be brought into posi- 
tion from the inside of die end bell of the 
alternator, as by attaching the rectifier 
assembly to the end bell before the end bell ^05 
is attached to the alternator, there is no 
necessity of providing grooves in the ai>er- 
ture of the end bell and the lock coupler 
can be provided with an annular flan^^e 
rather than lugs. Assembly of the rectifier 110 
bridge assembly is then simplified to the 
tightening of one bolt in order to both 
mount the assembly and connect the output 
electrical lead which carries the rectified 
electrical output for external use. It is, of 115 
course, recognized that the lock connector 
152 and potting material 150 may be simul- 
taneously cast with the rectifier brid£;e 
assembly in position on tlie end bell. In 
this circumstance the bolt 160 merely 120 
attaches the output lead, since the rectifier 
bridge assembly is permanently locked to 
the alternator end bell. 

The electrical characteristics of die recti- 
fier bridge assembly may be easily under- 125 
stood by reference to Figure 1. Th^ semi- 
conductive pellets 134 and 136 in each pair 
act as rectifiers. The conductive strips 146 
arc connected to the respective junctures of 
the pellets of the 4hree pairs of rcctifier 130 
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arranccnicnts and deliver a three phase al- 
Icrnafin^ current electrical input to the 
arrancemenls between the pellets 134 and 
136. "^Dependins on the polarity of tlie input 

"5 current delivered to each pair of rcctilicr 
arransements the input current will cither 
be conducted to the output lead 162 through 
the pellet 134 and tlie plate 124 or to ground 
ihroudi the pellet 136 and the alternator 

10 end bell 102, since the alternator housing is 
conventionally grounded. It is appreciated 
that the rectifier bridge assembly may be 
easily adapted for a single phase input 
merely by omitting connection to one of 

15 the input terminals represented by strip por- 
tions 148 or by eliminating one pair of recti- 
fier arrangements entirely. For a high volt- 
aic application each rectifier arrangement 
may comprise a plurality of pellets in a stack 

20 and electrically in series. 

As is well understood in the art. when 
semiconductor bodies are conducting cur- 
rent thev aeneratc heat. Unless provision 
is niade for conducting heat away from the 

25 semiconductor bodies as quickly as it is 
^.-neraied they may be damaged by oyer 
h'-ating. In the form shov/n the conductive 
pi ate 124 and end bell 102 act as heat sinlcs 
for \he semiconductive pellets, since each 

30 nellr-t is provided v/iih a major surface in 
lov/ impedance electrical and thermal asso- 
ciation with one plate. The remaining maior 
surfaces of the pellets arc in contact with 
l!^- conductive strips 146 allowing an addi- 

35 tional, although less efficient, heat dissipa- 
tion path. The major portion of the genera- 
ted h^at is removed from tlie rectifier bridge 
a<;^emblv throuch the alternator end bsll. 
This eliminates the necessity of providing 

40 heat dissipation fins as a pari of the rectifier 
brid<^c sub-assemblv, although such fins 
couM be included if desired. The arrange- 
ment provided diffeir, from conventional al- 
ternator bridce assemblies in that the bridge 

4*: need not itself be provided with heat dissi- 
pation fins nor is it essential that the loca- 
tion of the bridge be chosen to allow mi- 
pingement of air directly on tlie rectifier 
bridfie elements. 

50 It^ a feature of the rectifier bridge 
assembly that heat is primarily removed 
throu'^Ii the alternator housmg. This then 
eliminates any necessity of mounting^ the 
rectifier bridge assembly for direct impinge- 

55 ment bv ambient air in order to achieve the 
desired"' level of cooling. Accordingly, the 
amount of contaminants that are brought 
into contact with the bridge assembly may 
be irreatly reduced. This allows tlie further 

60 advantage that the degree of contaminant 
protection provided for the semiconductive 
crystals making up the pellets can be re- 
duced wiUi less risk to reliability. Or alter- 
natively stated, comparable levels of ren- 

65 ability can be achieved with less contami- 



nant protection. For example, it may be 
desirable to eliminate the potting material 
or to utilize a potting malcrial less impervi- 
ous to contaminants than has been used in 
tlie past. Alternatively the O-ring seal may 70 
be omitted or may be replaced with a non- 
scaling electrically insulalive spacer. 

To'illustrate another manner in which our 
invention may be practiced, in Figures 5 
and 6 a rectifier bridge sub-assembly 200 is 
illustrated. The sub-assembly includes a di- 
electric substrate 202 having angularly spaced 
ear portions 204 each provided with an 
aperture 206. An annular metal eye 208 is 
fitted into each aperture and provided with SO 
a rolled edge 210 at each end that overlies 
a conductive strip 212, which may be metal- 
lization printed onto the substrate. The con- 
ductive strijjs associated with each eye are 
located in opposed relation on opposite 
major surfaces of the substrate. Attached to 
each strip at a point remote from the aper- 
ture with which it is associated is a semi- 
conductive body 214. The semiconductive 
bodies each are provided with at least one ^0 
rectifying junction. The semiconductive 
bodies adjacent one major surface of the 
substrate are mounted with an N-iype con- 
ductivity surface next adjacent the conduc- 
tive strips, and the semiconductive. bodies 
adjacent the opposite major surface are 
mounted with a P-type conductivity surface 
next adjacent the conductive strips. The 
semicondi!ciive elements may conveniently 
be soldered to the conductive strips by con- 100 
ventional techniques. Overlying the semi- 
conductive pelk^iS so as to cover the remain- 
ing major surface thereof not contacting the 
strips are contact plates 216, which are pre- 
ferably soldered to the semiconductive 105 
bodies. A dielectric pas.sivant material 218 
such as silicone rabber or §lass. seals the 
periphery of the semiconductive bodies left 
e.xposed*^by the strips and contact plates. 
Each semiconductive body together v/ith its 110 
associated dielectric passivant and contact 
plate forms a semiconductive pellet 219. A 
central aperture 220 is provided in the recti- 
fier sub-assembly. 

In Ffgure 7 the rectifier sub-assembly is 115 
shown in a typical application. A therm- 
ally and electrically conductive member 222, 
v/hich may be an alternator housing, is pro- 
vided with at least one heat dissipation fin 
224. The conductive member is provided 120 
with a threaded blind bore 226. A stud is 
threaded into the bore and is provided with 
a nut 230 fixed thereto. The fixed nut 
bears against a sandwich provided by the 
dielectric substrate and two flanking insula- 125 
tive washers 232 and 234. The fixed nut 
and stud hold the rectifier sub-assemblj' in 
position with the outer surface of the semi- 
conductive pellets adjacent one major surface 
bearing against the inner surface of the 130 
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conductive member 222 in thermally and 
electrically conductive relation. To supple- 
ment the dielectric passivant associated with 
the sub-assembly in protecting tlie semi- 
5 conductive elements from contamination an 
O-ring seal 236 is interposed between the 
sub-assembly and the inner surface of the 
conductive member 222. 

An annular liousing 238 provided with a 

10 central insulative lining 240 is mounted on 
the stud to overlie the fixed nut and pro- 
vide a conductive flange 242 in electrically 
conductive relation with the semiconductive 
pellets of the rectifier sub-assembly. An 

15 electrical output lead 244 is shown welded 
to the flange. A nut 246 is provided rotat- 
ably threaded to the stud to urge the annu- 
lar housing 238 into engagement with the 
rectifier sub-assembly. The alternating cur- 

20 rent input leads 248 for the rectifier bridge 
assembly are inserted into the eyes 208 of 
the sub-assembly. An O-ring seal 250 is 
interposed between the rectifier sub-assembly 
and the flange 242 of tJie annular housing. 

25 Wliile the construction of tlic modified recti- 
fier bridge assembly of Figure 7 differs sub- 
stantially from that of Figures 2 through 4 
inclusive, the function and advantages are 
similar. The flnn.ae 242 and the facing sur- 

30 face of member 222, which acts as a heat 
sink, correspond to the facing surfaces of 
plate 124 and recess 112 respectively, each 
pair of rectifier arrangements being connec- 
ted in series between the two surfaces. The 

35 members 238 and 222 together with tlie 
O-ring seals 236 and 250 and the interposed 
portions of disc 202 defining an enclosure 
for the tliree pairs of semiconductor bodies. 
Figure 8 illustrates another modified form 

40 of our invention. An elecuically conductive 
member 300. which may be an alternator 
housing portion, is provided v/itli a plurality 
of apertures 302 and a threaded bore 304. 
A rectifier bridge sub-assembly 306 is pro- 

45 vided witli an electrically and thermally con- 
ductive plate 308 provided on the surface 
facing away from member 300 with heat 
dissipation fins 310. Between the spaced 
facin.? parallel surfaces of tlic members 300 

50 and 308 a plurality of pairs 312 of rectifier 
arrangements are provided. The pairs may 
be identical in number and arrangement as 
in the rectifier bridge assembly of Figures 
1 to 4. The pellets are individually passi- 

55 vatcd and allliough no annular seal is pro- 
vided, potting material 314 disposed between 
the facing surfaces of the members 300 and 
308, extends radially outwardly of the recti- 
fier arrangements taken as a whole and with 

60 the members 300 and 308 encloses the recti- 
fier arrangements. A diflierencc in construc- 
tion between the bridge assembly previously 
described and the assembly 306 is that the 
latter bridge assembly is not provided with 

65 an electrically and tliermally conductive plate 



interposed between each pair of rectifier 
arrangements and the adjacent mounting 
member. Thus in the bridge sub-assembly 
306 one pellet of the pair bears directly 
against the surface of the member 300. To 70 
protect the exposed major surface of the 
semiconductive pellets that bear against the 
conductive member a thin metallized coat- 
ing may be deposited over this major surface 
of the semiconductive pellets. Alternatively 75 
a contact plate may be embedded in the 
potting material overlying each pair. 

Another variation from the rectifier bridge 
assembly of Figures 1 to 4 is that the potting 
material is provided with an annular shoulder 80 
316 protruding from the plate 308. A stud 
318 extends tlirough a bore 320 in the potting 
material and is tlireadedly engaged in tlie 
bore 304. A domed washer 322^ electrical 
output lead 324, and insulative washer 326 85 
are interposed between the head of the stud 
and ihe plate 308. so tliat the electrical out- 
put lead is in conductive relation with the 
plate 308. The shoulder 316 and washer 
522 arc sized so that the desired compres- 90 
sive force is provided to hold the rectifier 
bridge sub-assembly in engagement with the 
si!rfnce of the conductive member 300. 

The rectifier bridge sub-assembly 306 is 
essentially similar to the previously dcs- 95 
cribed rectifier bridge assembly in opera- 
tion. The bridge sub-assembly 306 can be 
easily mounted to the exterior surface of 
an alternator housing after the alternator is 
otherwise fully assembled. The exterior 100 
mounting allows the stud 318 to be quickly 
and conveniently positioned. The shoulder 
316 ofl:ers tlie advantage of stopping the stud 
before excessive compressive force is placed 
on the bridge assembly. The bridge sub- 105 
assembly 306 is significantly less costly than 
the sub-assembly of Figures 1 to 4 by 
reason of the elimination of the conductive 
plate interposed between each of the pairs 
of rectifier arrangements and the surface of HO 
the alternator housing. 

In Figures 9 and 10 a modified rectifier 
bridge assembly 400 is illustrated. As sliown 
in Figure 10 the rectifier bridge assembly is 
mounted on a thermally and electrically con- 115 
ductive member 402 having a plurality of 
heat dissipation fins 404. The member is 
provided with an aperture within which an 
insulative bushing 406 having a flange 408 
is fitted. A bolt 410 conduclively associated 120 
with electrical output lead 412 is insulated 
from the member 402 by the bushing and 
is threadedly and conductively associated 
with a plate 414 of the rectifi^er bridse 
assembly. Offset from its point of connec- 125 
tion to the bolt the plate is provided with 
an aperture 416. A plurality of pairs of 
rectifier arrangements 418 are interposed be- 
tween the conductive member 402 and the 
plate 414. The rectifier pairs are generally 130 
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similar to those shown and described in con- 
nection with tlie preceding embodiments, ex- 
cept that the strij^s lying between tlic semi- 
conductor pellets of each pair difler some- 
5 what in coJifiguration. The strips 420a, 
420b, and 420c are each somewhat differently 
formed, since the aperture 416 in iJic plate 
tlirougli which the strips pass is not posi- 
tioned to allow a symmetrical arrangement 
10 about the center bolt as in the preceding em- 
bodiments. It is to be noted that the strip 
4206 traverses the distance between the aper- 
ture and the pair of pellets between which 
one end of it is disposed in a circuituous 
15 manner to avoid touching the bolt. The pair 
of rectifier arrangements including all but 
the outer extremities of the strips are eji- 
capsulatcd by potting material 422. The 
pdlets are protected by passivant material 

20 fact shown) anplied to the peripheral edges 
thereof and it will be seen that the potting 
material disposed outwardly of the rectifier 
arrangements encloses them in conjunction 
with "the cooperating portions of members 

25 402 and 414. The potting material extends 
into and ihrougli the apenure 416 to insure 
insulation of the strips from the plate. 

The operation of the rectifier bridge 
assembly 400 is generally similar to that of 

30 ti^^'^ preceding embodiments. It is to^ be 
noted that. " again, the rectifier brids^ 
rssemblv may be mounted and the output 
lead 412 attached by the single operation 
of insertiniZ and tightening the boll 410. Also, 

35 heat f rojn the rectifier bridge assembly is still 
removed primarily through the conductive 
member 402. 

In Figures 1 1 through 14 inclusive a more 
compact form of our invention is shown. 

40 Pectifier bridge assembly 500 is mounted in 
^licrmallv and electricallv conductive rela- 
tion to "member 502 by bolts 504. A sig- 
nificant distinction of the rectifier bridge 
assembly 500 is that the number of semi- 

45 conductive elements for a three-phase bridge 
is reduced from six in the other bridge 
assemblies disclosed to two. The tliree pairs 
of rectifier arrangements in the bridge 
assembly arc com^prised of planar semi- 

50 conductor discs 506 and 508. The disc 506 
is formed generally of P type conductivity 
sem»conduclive materijil into which three 
radially arransed N type conductivity areas 
510 have been formed. Each of the N type 

55 conductivitv areas lie adjacent the inner 
maior surface of the semiconductor disc — 
that is, the major surface next adjacent tlie 
disc '^OS. The semiconductive disc 508 is 
formed generally of N type conductivity 

60 semiconductive material into which three 
radially arranged P type conductivity areas 
512 have been formed and these lie adiacent 
the disc 506. The areas 510 and 512 are 
of similar ceometric configuration and are 

65 alisned in tlie completed bridge assembly. 



Three separate contact members 514 are 
interposed between the spaced parallel inner 
surfaces of the semiconductor discs. The 
contact members are of a geometrical con- 
figuration to provide a low impedance elec- 70 
trTcal contact to one N type conduciiviiy 
area and ojie aligned P type conductivity 
area of the semiconductor discs 506 and 508, 
respectively. Each of the contact members 
are shown provided with an integrally formed 75 
tab 51 6 for connection to a three phase alter- 
nating current source. Each disc thus pro- 
vides three rectifier bodies in a single semi- 
conductor disc and the aligned pairs of 
rectifiers mounted as aforesaid provide the 80 
pairs of rectifier arrangements series con- 
nected with like polarity as in Figure 1. 

The tabs 516 extend radially outwardly 
through a glass passivant ring 518 in con- 
tact with the outer i>eriphery of the discs 85 
and which also encircles the discs and with 
the adjacent parts of the assembly encloses 
them to protect against contain ination. It 
is to be noted that only a single glass passi- 
vant ring is required to protect both discs, 90 
whereas*^ in the other rectifier bridge 
assemblies six separate glass passivant layers 
are provided to accomplish the same result, 
A thin thermally and clccirically conductive 
layer 520 is noted to overlie and protect the 95 
outer major sisrface of the semiconductor 
disc 508. If it were desired to form the 
rectifier bridge assembly integraHy v/ith the 
member 502, this element could be omitted 
entirelj'. While a void is shown between 100 
the laterally spaced contact members 514, 
for high voltage applications a dielectric 
such as glass could be provided, filling this 
void space. ' 

To provide electrical contact to the outer 105 
major surface of the semiconductor disc 
506 an electrically conductive member 522 
is provided. A 'low impedance electrical 
connection e-isis between the conductive 
member 522 and the electrical output lead 110 
524. To allow for mounting the bridge 
assembly an insulative plate 526 is provided. 
The plate may, for example, be a reinforced 
resin member molded around the conduc- 
tive member 522 and output lead. In an 115 
alternative form the conductive member 522 
may be constructed of heavier gauge metal 
and the insulative plate 526 eliminated. In 
this arrangement insulative bushings may be 
used to electrically isolate the bolts from 120 
the conductive members 522. It is appre- 
ciated thit the plates 520 and 522, discs 
506 and 508, srlass passivant 518, and con- 
tact members 514 coiild be readily construc- 
ted as a unitary sub-assembly capable of 125 
performing in itself all the electrical func- 
tions of a^ rectifier bridge assembly. 

The rectifier bridge assembly 500 func- 
tions similariy as the preceding rectifier 
bridse assemblies. It should be noted, 130 
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however, that the construcdon of tlie recti- tcclivc means includes a dielectric passivant 65 

ficr bridge assembly is greatly simplified applied to the periphery of each scmicon- 

with the total number of elements required ductor body. 

to form the rectifying function being greatly 5. An assembly as claimed in Claim 4 

5 reduced. wlierein said passivant and protective means 

While the rectifier bridge assembly has includes a separate ring of material dis- 70 

been specifically disclosed in connection with posed outwardly of the semiconductor recti- 

an alternator, it is appreciated that the bridge fier arrangements to provide said protective 

assembly may be mounted by otlicr tlierm- enclosure therefor. 
10 ally and eleclrically conductive elements 6. An assembly as claimed in any one 

which arc capable of serving both as a of Claims 1 to 3 wherein said passivant 75 

conduction path and a heat sink. and protective means comprises a dielec- 
tric passivant in contact with the 

WHAT WE CLAIM IS: — seiniccnductor bodies of the rectifier 

1. A rectifier assembly comprising a first, arrangements and a sealing ring encircling 

15 electrically conductive, heat sink member the rectifier arrangements and engaged be- 80 
and a second, electrically conductive mem- tween said first and xsecond members to pro- 
ber insulated from said first member, said vide said protective enclosure, 
first and second members having first and 7. An assembly as claimed in Claim 6 
second surfaces respectively which are in wherein said passivant and protective means 

20 spaced apart, substantially parallel relation- furilier comprises a mass of dielectric ma- 85 

ship; at least one pair of semiconductor terial disposed between said first and second 

non-discrete rectifier arrangements eacli surfaces and within v/hich said semiconductor 

rectifier arrangement comprising at least one rectifier arrangements are buried, 
semiconductor body containing a rectifier 8. An assembly as claimed in any one 

25 junction, and the or each pair of semicon- of Claims 1 to 3 wherein said passivant and 90 
ductor rectifier arrangements being located means comprises a dielectric 

lietv/een said first and second surfaces and passivant in contact with the semiconductor 

connected in series with like polarity be- bodies of the rectifier arrangements and a 

tween said first and second members, one mass of dielectric material disposed between 

30 rectifier arrangement of the pair having one said rirst and second surfaces and within 95 

pole thereof in thermal and ohmic contact v/hich said semiconductor rectifier arrange- 

witli said first surface and the other rectifier ments are buried, said mass of dielectric 

arrangement of the pair having the opposite material encircling the semiconductor recti- 

pole thereof in thermal and ohmic contact -fier arrangements taken as a whole. 

35 v/ith said second surface, and the pair of 9. A.n" assembly as claimed in Clahn 6, 100 

rectifier arrangements having a lead con- 7 or 8 wiierein the semiconductor bodies 

jieeted to the juncture of the other adjacent have rectifier junctions which are substan- 

poles thereof; means for securing said first tially parallel to said first and second sur- 

and second members so as to compress the faces and emerge at the peripheries of said 

40 rectifier arrangements betv/een said first and bodies, said dielectric passivant being ap- 105 

second surfaces to provide said thermal and plied to the periphery of each semiconductor 

ohmic contact thereto; and means which body. 

provides a passivant disposed in contact witli 10. An assembly as claimed in any one 

said semiconductor bodies to protect the of Claims 4 to 9 wherein said dielectric 

45 junctions thereof and which cooperates with passivant is a glass. 110 
said first and second members to provide a 11 . An assembly as clauned in any one 

protective enclosure for the semiconductor of Claims I to 10 wherein said first surface 

rectifier arrangements taken as a whole. is constituted by the surface of a recess 

2. An assembly as claimed in Claim 1 in said heat sink member, 

50 wherein the or each lead has a portion loca- 12. An assembly as claimed in Claim 115 

ted between the adjacent poles of the recti- ] 1 wherein said securing means comprises 

fier arrangemejits of the associated pair. a threaded bolt received through an aper- 

3. An assembly as claimed in Claim 1 ture in said second member, an insulated 
or 2 wherein said poles of said rectifier member having a threaded bore engaged by 

55 arrangements are constituted by substan- the thread of said bolt, said insulated'mem- 120 
tially planar faces of the semiconductor ber being received in an aperture in the re- 
bodies which comprise said rectifier arrange- cessed portion of said heat sink member and 
ments. having means engaging the surface of said 

4. An asembly as claimed in Claim 1, recessed portion opposite said first suiface 

60 2 or 3 wherein the semiconductor bodies such that on screwing up of the bolt said 125 
have rectifier junctions which are substan- first and second members are drawn together, 
tially parallel to said first and second sur- 13. An assembly as claimed in Claim 
faces and emerge at the peripheries of said 12 having more than one pair of semi- 
bodies and wherein said passivant and pro- conductor rectifier arrangements, said pairs 
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of rectifier arrangemenls being arranged 
syninictrically about llic axis of said bolt. 

14. An assembly as claimed in Claim 
12 or 13 wherein the connecting lead from 

5 the juncture of the or each pair of rectifier 
arrangements passes through said insulator 
member. 

15. An assembly as claimed in Claim 
12, 13 or 14 wherein said insulator member 

10 has radial projections which engage lugs at 
the periphery of the aperture in the recessed 
portion of said heat sink member such that 
the insulated member is hisertable through 
the aperture from the first surface side by 
15 passins said projections between said lugs 
and is^then engageabJe with the lugs by tuni- 
in2 the insulator member. 

1(6. An assembly as claimed in any pre- 
ceding claim in which said heat sink nicmbci 
20 has cooling fins. 

17. Aai assembly as claimed in any pre- 
ccdinji claim wherein said heat sink mem- 
ber is'a part for the housing of an aiiernator. 
IS. An assembly as claimed in Claim 17 
25 wherein said heat sink member is an end 
bell for an alternntor. 

19. In combination, an alternator and 
an assembly as claimed in Claim 17 or 18 



said heat sink member of the assembly being 
a pan of the housing of the alternator, and 
the assembly Including at least two pairs of 
semiconductor rectifier arrangements the 
connccling leads from the junctures of which 
arc connected to the outputs of the alternator 
such that the semiconductor rectifier arrange- 
ments provide a bridge rectifier for the a.c. 
output of the alternator. 

20. A reciifier assembly substantially as 
hereinbefore described with reference to 
Figures 1 to 4; Figures 5 to 7; Figure 8; 
Figures 9 and 10: or Figures 11 to 14 of 
the accompanying drawings. 

21. In combination an alternator and a 
rectifier assembly substantially as herein- 
before described with reference to Figures 
1 to 4; Figures 5 to 7; Figure 8; Figures 
9 and 10: or Figures II to 14 of the accom- 
panying drawings. 

TREGEAR. TIITEMANN & BLEACH. 
Chartered PatejU Agents, 
Melbourne House, 

Aldwych, 
London. W.C.2. 
.Agents for the Applicants. 
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